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A compound of the formula: 



10 



O 



Xg— X 5 — X4— N 




I TQUC- 



N' 
I 

R 5 ' 




wherein: 

X 4 is -CH(X 4 .) or a group of formula: 



X 4 . is the side chain of a naturally-occurring or non- 
naturally-occurring amino acid, or a protected side chain of 
a naturally-occurring or non-naturally-occurring amino acid; 
X 5 is -N(X 6 .)C(0)-, -C(0)NH-, -NHC(O)-, -OC(0)NH-, 
-C(S)NH-, -SC(S)NH-, -SC (O)NH-, -OC (S) NH-, -C(0)0-, 
-C(O) (CH 2 ) n - or a bond; 
n is an integer from 1 to 50; 

each X 6 and X 6 . is, independently, hydrogen or a 
hydrocarbyl group selected from d-C 10 alkyl, C 2 -C 10 alkenyl, 

15 C 2 -C 20 alkynyl, C s -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, 
C 5 -C 14 fused cycloalkyl, C 4 -C 14 heterocycle, C 4 -C 14 
heterocyclylalkyl, C 4 -C 14 heteroaryl and C 4 -C 14 heteroarylalkyl ; 
wherein said hydrocarbyl group is substituted with at least 
two hydroxyl groups, and is optionally substituted with oxo, 

20 acyl, alkoxy, alkoxycarbonyl, alkyl, alkenyl, alkynyl, amino, 
amido, azido, aryl, heteroaryl, carboxylic acid, cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydrazine ODMT, 
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alkylsulfonyl, nitro/ sulfide, disulfide, sulfone, sulfonate, 
sulfonamide, thiol, and thioalkoxy; provided that X 6 is not 
hydrogen; 

R 4 is a hydroxyl group or a protected hydroxyl group; 

R 5 . is hydrogen, C^C^ alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
alkynyl, C 6 -C 14 aryl or an amino-protecting group 

R 5 .. is hydrogen, C^-Cio alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, formyl, 
aminoalkyl or hydroxymethyl ; 

R 6 is hydrogen or an amino protecting group; and 

t is 1 or 2. 

2. The compound of claim 1 wherein said amino acid is 
amino caproic acid. 

3. The compound of claim 1 connected to an 
oligonucleotide by a disulfide group, 

4. The compound of claim 1 wherein said X 4 . is the side 
chain of glutamic acid. 



5. 



The compound of claim 1 wherein said X 6 has one of 



the formulas : 




OH 
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OH 



DMTO 



DMTO — i 




Bx 




HO 6^i% 



o 



HO— (CH^) 2 — N — 
I 

(CH 2 ) 2 
OH 




HO OH 



wherein: 
SS is a solid support; 
X 7 is O or CH 2 ; 

Bx is a nucleobase, C 4 -C 14 heterocyclyl or hydrogen; 
z is an integer from 1 to 50; and 
u is an integer from 2 to 5, 



6. The compound of claim 1 wherein said X 6 is attached 
to a solid support. 



g formula XVI A, XVIB, XVIC or XVID: 



10 
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-(CH 2 V 



«4 x o 



10 



20 



25 



X 4 . is tshe side chain of a naturally-occurring or non- 
naturally-occurring amino acid, or a protected side chain of 
a naturally-occurring or non-naturally-occurring amino acid; 
t is 1 or 2 s ! 

X 5 is -N(X 6 .)(VO)-/ -C(0)NH-, -NHC(O)-, -OC(0)NH-, 
-C (S) NH-, -SC (SSLNH-, -SC (O) NH-, -OC (S) NH-, -C (0) 0-, 
-C(O) (CH 2 ) n - or aV^pn^h 



n is an inte^r 
each X 6 and/X 6 
hydrocarbyl groiip select 
C 2 -C 20 alkynyl, Cg-Ci^ar^r 
C 5 -C 14 fused cycloa^fcyTT 



om 1 to 50; 



heterocyclylalkyl, C 4 -C 14 



is ^independently, a bond, hydrogen or a 
id fromyCi-Cio alkyl, C 2 -C 10 alkenyl, 
4A^i4 aralkyl, C 3 -Ci 4 cycloalkyl, 
^-^^Sheterocycle, C 4 -C 14 
het^roVryl and C 4 -C 14 heteroarylalkyl ; 
s substituted with at least 



15 wherein said hydrocarbyl grou 

two hydroxyl groups, andl is optionally substituted with oxo, 
acyl, alkoxy, alkoxycart/onyl.^ar^yl, alkenyl, alkynyl, amino, 



amido, azidcT, aryl, heteroaryl, carboxylic acid, cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydrazino, ODMT, 
alkylsulfonyl, nitro, sulfide, disulfide, sulfone, sulfonate, 
sulfonamide, thiol, and thioalkoxy; provided that X 6 is not 
hydrogen and X 6 . is not a bond; 

R x is hydrogen or a hydroxyl protecting group; 
R 4 is a hydroxyl group or a protected hydroxyl group; 
each R 5 . and R 40 is, independently, hydrogen, C x -C l0 alkyl, 
C 2 -C 10 alkenyl, C 2 -C 20 alkynyl, C 6 -C 14 aryl or\an amino- 
protecting group 

R 5 .. is hydrogen, C^C^ alkyl, C 2 -C 10 alkeWl, C 2 -C 20 
alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycl\>alkyl, formyl, 
3 0 aminoalkyl or hydroxymethyl ; 

R 6 is hydrogen or an amino protecting grouA; 
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10 



R3— cr ^r 2 

R 2 isVN(R 7 ) 2/ or a heterocycloalkyl or 
heterocycloa\lkenyl ring containing from 4 to 7 atoms, and 
having up to :8 heteroatoms selected from nitrogen, sulfur, 
and oxygen; 

ed chain alkyl having from 1 to 



R 7 is strai 
10 carbons; 

R 3 is a pho^ph^ 
R 2 i is hycj/rogen, 

Z~R 2 2~ ( ^-2 3 ) y' 

Z is O, 5, NH 



R 22 is C x -C 20 alkyl, G^-C 



R 23 is hydrogen, amine 
15 carboxyl, nitro, nit^oso, 
trif luorom^th^xy, CM 



us protecting group; 

, fluoro or a group of formula 



R22- (R : 



23V vf 



'20 



^lkyl^ 



ha 



ilk 



kenyl, or C 2 -C 20 alkynyl; 
ogen, hydroxyl, thiol, keto, 
ile, trif luoromethyl, 
kyl, NH-alkyl, N-dialkyl, 0- 
1, S-aralkyl, NH-aralkyl, 



aryl, S-aryl, NH-aryl, 0-ara* 

amino, N-phthalimido, imidazoleX azido, hydrazino, 
hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, 

20 disulfide, silyl, aryl, heterocyclics, carbocycle, inter- 

calator, reporter molecule, conjugate, polyamine, polyamide, 
polyalkylene glycol, polyether, a grdup that enhances the 
pharmacodynamic properties of oligonucleotides, or a group 
that enhances the pharmacokinetic properties of oligonucleo- 

25 tides; 

or R 21 has one of the formulas: 



ISIS-3453 



165 



PATENT 



b 



10 



15 



20 



-£o) yl -(CH 2 ),^|— O-E 




wherein: 
yl is 0 or 
each y2 is 
y3 is 1 to 
E is N(R 41 ) 
each R 41 and 
nitogen protecting 
nitrogen protect 
the N or C atom 
structure that 
from N and O; 

B is a nuc 
M is an opt 
q rS^trom 
v is from 



10 1 



8. The compound of claim .\ wherein said amino acid is 



amino caproic acid. 



I0( 



9. The compound of claim aN 
chain of glutamic acid. 



wherein said X 4 . is the si 



de 



10. 

the formulas 



)0l 

The compound of claim ^ wherein said X 6 has one of 
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DMTO 



HO 



DMTO 





OH 



DMTO 



DMTO 



DMTO 




OH 





HO 



HO— (CH 2 ) 2 — N — 
(CH 2 ) Z 



OH 




HO OH 



wherein 



SS is a solid support; 
5 X 7 is 0 or CH 2 ; 

Bx is -a nucleobase, C 4 -C 14 heterocyclyl or hydrogen; 
z is an integer from 1 to 50; and 
u is an integer from 2 to 5. 

[Of 

11. The compound of claim/^ wherein said R x is 
10 dimethoxytrityl • 



12. 
of formula 



id! 

The compound of claim ^7 wherein said R 20 is a group 



R3— O' 
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wherein R 2 is diisopropylamino and R 3 is p-cyanoethyl . 

13. A compound of the formula: 



X6 X 5 — X4— 




wherein: 

X 4 is -CH(X 4 t) or a group of formula: 



■(CH 2 X^^ 



X 4 . is the side chain of a naturally-occurring or non- 
naturally-occurring amino acid, or a protected side chain of 
a naturally-occurring or non-naturally-occurring amino acid; 
X 5 is -N(X 6 .) C (O) -, -C (0) NH-, -NHC(O)-, -OC(0)NH-, 
10 -C(S)NH-, -SC (S)NH-, -SC (0) NH-, -OC(S)NH-, ~C(0)0-, 

-C(O) (CH 2 ) n - or a bond; 
n is an integer from 1 to 50; 

each X 6 , X 6 . and X 9 is, independently, a bond, hydrogen or 
a hydrocarbyl group selected from Ci-C 1Q alkyl, C 2 -C 10 alkenyl, 

15 C 2 -C 20 alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, 
C 5 -C 14 fused cycloalkyl, C 4 -C 14 heterocycle, C 4 -C 14 
heterocyclylalkyl, C 4 -C 14 heteroaryl and C 4 -C 14 heteroarylalkyl ; 
wherein said hydrocarbyl group is substituted with at least 
two hydroxyl groups, and is optionally substituted with oxo, 

20 acyl, alkoxy, alkoxycarbonyl, alkyl, alkenyl, alkynyl, amino, 
amido, azido, aryl, heteroaryl, carboxylic acid, cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydrazine ODMT, 
alkylsulf onyl, nitro, sulfide, disulfide, sulfone, sulfonate, 




ISIS-3453 - 168 - PATENT 

sulfonamide, thiol, and thioalkoxy; provided that each of X 6 
and X 6 . is not a bond and X 6 is not hydrogen; 

R 4 is a hydroxyl group or a protected hydroxyl group; 

R 5 . is hydrogen, C^-Ck, alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
5 alkynyl, C 6 -C 14 aryl or an amino-protecting group 

R 5 .. is hydrogen, C x -C l0 alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, formyl, 
aminoalkyl or hydroxymethyl ; 

R 6 is hydrogen or an amino protecting group; and 



14. The compound of claim 13. wherein said amino acid is 
aminocaproic acid 

15, The compound of claim 13 connected to an 
oligonucleotide by a disulfide group. 



15 



16. A compound of the formula: 



X$ Xs X4 




wherein: 

X 4 is -CH(X 4 .) or a group of formula: 



-(CH 2 )t^/ 



X 4 . is the side chain of a naturally-occurring or non- 
20 naturally-occurring amino acid, or a protected side chain of 
a naturally-occurring or non-naturally-occurring amino acid; 
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X 5 is -N(X 6 .)C(0) -C(0)NH-, -NHC(O)-, -OC(0)NH-, 
-C (S)NH-, -SC (S)NH-, -SC (O)NH-, -OC (S)NH-, -C (O)O-, 
-C(O) (CH 2 ) n - or a bond; 
n is an integer from 1 to 50; 
5 each X 6 and X 6 . is, independently, hydrogen or a 

hydrocarbyl group selected from C^C^ alkyl, C 2 -C 10 alkenyl, 
C 2 -C 20 alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, 
C 5 -C 14 fused cycloalkyl, C 4 -C 14 heterocycle, C 4 -C 14 
heterocyclylalkyl, C 4 -C 14 heteroaryl and C 4 -C 14 heteroarylalkyl ; 
10 wherein said hydrocarbyl group is substituted with at least 
two hydroxyl groups, and optionally substituted with oxo, 
acyl, alkoxy, alkoxycarbonyl, alkyl, alkenyl, alkynyl, amino, 
amido, azido, aryl, heteroaryl, carboxylic acid, cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydrazino, ODMT, 
15 alkylsulf onyl, nitro, sulfide, disulfide, sulfone, sulfonate, 
sulfonamide, thiol, and thioalkoxy; provided that X 6 is l not 
hydrogen; 

R 4 is a hydroxyl group or a protected hydroxyl group; 
R 5 . is hydrogen, C^C^ alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
2 0 alkynyl, C 6 -C 14 aryl or an amino-protecting group 

R 5 .. is hydrogen, Cx-Cxo alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, formyl, 
aminoalkyl or hydroxymethyl ; 

R 6 is hydrogen or an amino protecting group; and 
25 t is 1 or 2. 

17. The compound of claim 16 wherein said amino acid is 
aminocaproic acid. 

18. The compound of claim 16 connected to an 
oligonucleotide by a disulfide group. 



30 



19. A method of preparing compounds of formula XVII: 




XVII 

wherein : 

X 4 is -CH(X 4 .) or a group of formula: 

— (CHaXv^ 

X 4 . is the side chain of a naturally-occurring or non- 
naturally-occurring amino acid, or a protected side chain of 
a naturally-occurring or non-naturally-occurring amino acid; 
X 5 is -N(X 6 .)C(0)-, -C(0)NH-, -NHC(O)-, -OC(0)NH- ; 
10 -C (S) NH-, -SC (S) NH-, -SC (O)NH-, -OC (S)NH-, -C(0)0-, 

-C(O) (CH 2 ) n - or a bond; 
n is an integer from 1 to 50; 

each X 6 ' and X 6 . is, independently, hydrogen or a 
hydrocarbyl group selected from C^-Cxo alkyl, C 2 -C 10 alkenyl, 

15 C 2 -C 20 alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, 
C 5 -C 14 fused cycloalkyl, C 4 -C 14 heterocycle, C 4 -C 14 
heterocyclylalkyl, C 4 -C 14 heteroaryl and C 4 -C 14 heteroarylalkyl ; 
wherein said hydrocarbyl group is substituted with at least 
two hydroxyl groups, and is optionally substituted with oxo, 

20 acyl, alkoxy, alkoxycarbonyl, alkyl, alkenyl, alkynyl, amino, 
amido, azido, aryl, heteroaryl, carboxylic acid, cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydrazino, ODMT, 
alkylsulfonyl, nitro, sulfide, disulfide, sulfone, sulfonate, 
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sulfonamide, thiol, and thioalkoxy; provided that X 6 is not 
hydrogen; 

R 4 is a hydroxyl group or a protected hydroxyl group; 
R 5 . is hydrogen, C 1 -C 10 alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
5 alkynyl, C 6 -C 14 aryl or an amino-protecting group 

R 5 ,. is hydrogen, Ci~C l0 alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, formyl, 
aminoalkyl or hydroxymethyl; 

R 6 is hydrogen or an amino protecting group; and 
10 t is 1 or 2; 

comprising the steps of: 

(a) providing a hydroxy compound of formula: 

X 6 -X 5 -H 

(b) protecting said hydroxyl groups of X 6 with protecting 
15 groups to form a protected hydroxy compound; 

(c) reacting said protected hydroxy compound with an 
amino-protected amino acid to form a covalently linked 
hydroxy compound of formula: 

X 6 -X 5 -X 4 -NH-Ag 

20 wherein Ag is an amino protecting group; 

(d) cleaving the amino-protecting group of said 
covalently linked hydroxy compound to form a hydroxy compound 
bearing a deprotected amino group and having formula: 

X 6 -X 5 -X 4 -NH 2 

25 (e) reacting said amino group with a folate moiety; and 

(f) cleaving the protecting groups on said hydroxyl 
groups of step (b) to form a compound of formula XVII. 

20* The method of claim 19 further comprising the steps 

of: 

30 (g) protecting one of said hydroxyl groups of X 6 with a 

dimethoxytrityl group; and 

(h) phosphitylating the other of said hydroxyl groups of 
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21. A compound having formula XVIA, XVIB, XVIC or XVID: 




wherein: 
W 14 has the formula 
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— Xg X 5 X4 — Nv yX 9 ^ 



aY r 

O R 5 ' 




wherein: 
X 4 is -CH(X 4 ? 



a group 



X 4 . is the side ch^in\o 



naturally-occurring am:. no a 
a naturally-occurring or non J 
t is 1 or 2; 

x 5 >s^n(x 6 .)c(o) 



formula : 



R4 N o 



f a \aturally 



-occurring or non- 
id, ^r a protected side chain of 
laterally-occurring amino acid; 



-NHC(O) -0C (O)NH-, 
-OC (S)NH-, -C (O) 0-, 



-C (S)NH-, -SC(S)NH-, -SC (O)NH* 
10 -C(O) (CH 2 ) n - or a bond; 

n is an integer from 1 to 50; 
each X 6/ X 6 . and X 9 is, independently, a bond, hydrogen or 
a hydrocarbyl group selected from C 1 -C 10 \alkyl, C 2 -C 10 alkenyl, 
C 2 -C 20 alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl,\c 3 -C 14 cycloalkyl, 
15 C 5 -C 14 fused cycloalkyl, C 4 -C 14 heterocycle,\C 4 -C 14 

heterocyclylalkyl, C 4 -C 14 heteroaryl and C 4 -Qu heteroarylalkyl ; 
wherein said hydrocarbyl group is substitute^ with at least 
two hydroxyl groups, and is optionally substituted with oxo, 
acyl, alkoxy, alkoxycarbonyl, alkyl, alkenyl, a\kynyl, amino, 
20 amido, azido, aryl, heteroaryl, carboxylic acid, >cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydra zino,\ODMT, 
alkylsulfonyl, nitro, sulfide, disulfide, sulfone, sulfonate, 
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.fonamide, thiol, and thioalkoxy; provided that each X 6 and 
X 9 \is not hydrogen and X 6 . is not a bond; 

R x is hydrogen or a hydroxyl protecting group; 
R 4 is a hydroxyl group or a protected hydroxyl group; 
>ach R 5 . and R 40 is, independently, hydrogen, C^-C^o alkyl, 
C 2 -C 10 Vlkenyl, C 2 -C 20 alkynyl, C 6 -C 14 aryl or an amino- 
protectVng group 

R 5 ,\is hydrogen, C x -C 10 alkyl, C 2 -C 10 alkenyl, C 2 -C 20 
alkynyl, V 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloalkyl, formyl, 
10 aminoalkyl\or hydroxymethyl ; 

R 6 is hydrogen or an amino protecting group; 
R 20 is Hydrogen or a group of formula: 



R 2 is -N(R 7 ) 2 , 
15 heterocycloalken 

having up to 3 hete 
and oxygen; 

R 7 is straight 
10 carbons; 



20 



feu 



ing co 



or 



erocycloalkyl or 
taining from 4 to 7 atoms, and 
toms ^elected from nitrogen, sulfur, 

£hed chain alkyl having from 1 to 



R 3 is a phosj: 



tecting group; 

R 21 is ^hydrogen, hydroxyl, fluoro or a group of formula 

Z — R 2 2 — (^23) v' 

Z is O, S, NH or N-R 22 - (K^/ v , 
R 22 is C x -C 20 alkyl, C 2 -C 20 alkenyl, or C 2 -C 20 alkynyl; 

25 R 23 is hydrogen, amino, halogen, hydroxyl, thiol, keto, 

carboxyl, nitro, nitroso, nitrile\ trif luoromethyl, 
trifluoromethoxy, O-alkyl, S-alkyl\ NH-alkyl, N-dialkyl, O- 
aryl, S-aryl, NH-aryl, O-aralkyl, sXaralkyl, NH-aralkyl, 
amino, N-phthalimido, imidazole, aziao, hydrazino, 

30 hydroxylamino, isocyanato, sulfoxide, \sulfone, sulfide, 
disulfide, silyl, aryl, heterocycle, ca^rbocycle, inter- 
calator, reporter molecule, conjugate, pplyamine, polyamide, 



10 
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.yalkylene glycol, polyether, a group that enhances the 
pharmacodynamic properties of oligonucleotides/ or a group 
that\enhances the pharmacokinetic properties of oligonucleo- 
tides ;S 

or\J*2i has one of the formulas: 




-[(0) yl -(CH 2 ) y2 ^Uo-E 
^y3 



wherei 
yl i^ 0 or 1; 
each y2 is, m 
y3 is 1 to 10; 
E is N(R 41 ) (R 42 



-f(CH 2 ) y2 - 



R40 

>_N (CH 2 )y 2 — O-E 

- Y3 



.ependentlyx 0 to 10; 



Ml 



) (fU ; 



pendently H, C!-C 10 alkyl, a 
and R 42 taken together form a 



or N=C 
each R 41 and eafch R 42 is 
nitogen protecting group^or 
nitrogen protecting group; or R 4 \ and R 42 taken together with 
15 the N or C atom to which they areXattached form a ring 

structure that can include at leas\one heterotom selected 
from N and O; 

B is a nucleobase; 

M is an optionally protected inter^ucleoside linkage 
20 q.is from zero to about 50; and 

v is from zero to about 10. 



22. A compound having formula XVIA, XVIB, XVIC or XVID 
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Wherein: 

is -CH(X 4 .) or a group of formula: 



-(CH 2 )t^/ 



K* o 



X 4 . is th4 side chain of a naturally-occurring or non- 
naturally-occurV ing amino acid, or a protected side chain of 
a naturally-occursping or non-naturally-occurring amino acid; 
t is 1 or 2; 



X 5 is -N(X 6 ,)C( 
-C (S)NH-, ' -SC 
ID -C(0) (CH 2 ) n -/or a b> 

n is an integer frc 
each X 6 and X 6 . is, 
hydrocarbyl group select 
C 2 -C 20 alkynyl, C 6 -C 14 a 



-NHC(O)-, -OC(0)NH-, 
-,\ "SC (O)NN-, -OC(S)NH-, -C(0)0-, 



1 to 50; 
idepende 



heterocyclylalkyl, C 4 -C 



wherein said hydrocarby^ group 



ntly, a bond, -hydrogen or a 
vfroaf C x -C 10 alkyl, C 2 -C 10 alkenyl, 
^-Ci 4 ""^alkyl, C 3 -C 14 cycloalkyl, • 
15 C 5 -C 14 fused cycloalkyl, Cf 4 -C 14 \hetero\:ycle / C 4 -C 14 

14 / ucucmaiyi and C 4 -C 14 heteroarylalkyl ; 

bstituted with at least 
two hydroxyl groups, and is optimally substituted with oxo, 
acyl, alkoxy, alkoxycarb oiay3rralky\, alkenyl, alkynyl, amino, 
20 amido, azido, aryl, heteroaryl, carctoxylic acid, cyano, 
guanidino, halo, haloalkyl, haloalkoxy, hydrazino, ODMT, 
alkylsulf onyl, nitro, sulfide, disulfrde, sulfone, sulfonate, 
sulfonamide, thiol, and thioalkoxy; provided that X 6 is not 
hydrogen and X 6 . is not a bond; 
25 Ri is hydrogen or a hydroxyl protecting group; 

R 4 is a hydroxyl group or a protected laydroxyl group; 
each R 5 . and R 40 is, independently, hydrogen, Ci-C 10 alkyl, 
C 2 -C 10 alkenyl, C 2 -C 20 alkynyl, C 6 -C 14 aryl or an ammo- 
protecting group 
30 R 5 .. is hydrogen, Ci-C 1Q alkyl, C 2 -C 10 alkenyl, C 2 -C 20 

alkynyl, C 6 -C 14 aryl, C 6 -C 14 aralkyl, C 3 -C 14 cycloa\kyl, formyl, 



# 
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am^joalkyl or hydroxymethyl ; 

l 6 is hydrogen or an amino protecting group; 
is hydrogen or a group of formula: 



? — i 

= ri 



10 



15 



Rs— O' 



R 2 



R 2 is -N0R 7 ) 2 , or a heterocycloalkyl or 
heterocycloalkenyl ring containing from 4 to 7 atoms, and 
having up to 3 h^teroatoms selected from nitrogen, sulfur, 
and oxygen; 

R 7 is straight\p^i5r^rrefa^d chain alkyl having from 1 to 
10 carbons; 

R 3 is a phosphor 
R 21 is hydro[gen, 

Z is O, S, NH or 3^-R^ 
R 22 is C 1 -C 20 alkyl, 
R 23 is hydrogen, air 
carboxyl, nitro, nitrosfo, 



protecting group; 
droxyl/ fluoro or a group of formula 



23/ 



'20 



al 



laic 



enyl, or C 2 -C 20 alkynyl; 
gen, hydroxyl, thiol, keto, 
le, trif luoromethyl, 
trif luorometh^x^_jQ-aJ^ NH-alkyl, N-dialkyl, O- 

aryl, S-aryl, NH-aryl, O-aralkyly S-aralkyl, NH-aralkyl, 
20 amino, N-phthalimido, imidazole, Vzido, hydrazino, 

hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, 
disulfide, silyl, aryl, heterocycle\ carbocycle, inter- 
calator, reporter molecule, conjugate^ polyamine, polyamide, 
polyalkylene glycol, polyether, a group that enhances the 
25 pharmacodynamic properties of oligonucleotides, or a group 
that enhances the pharmacokinetic properties of oligonucleo- 
tides; 

or R 21 has one of the formulas: 
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-[(0) yl -(CH 2 ) y2 O-E 

-l y3 



10 



R40 

'(0) yi -\(CK 2 )y 2 — 0-N-kCH 2 ) y2 — O-E 



(dependent J 



?=C(R 4 



Ml 



15 



wherein : 

yl is 0 or 

each y2 is, 

y3 is 1 to 1 

E is N(R 41 ) (R 4 > 

each R 41 and each R 4 
nitogen protecting group 
nitrogen protecting group 
the N or C atom to which 
structure that can include 
from N and 0; 

B is a nucleobase; 

M is an optionally protected inte 

q is from zero to about 50; and 

v is from zero to about 10. 



Ihey 



0 to 10; 
) (R42) ; 

dependently H, C^-Cxo alkyl, a 
and R 42 taken together form a 
and R 42 taken together with 
attached form a ring 
t one heterotom selected 



;leoside linkage; 



Mi 




23. A syfTt±i^i£LJtiethod comprising the steps of: 
(a) providing a compound^T^*e4^iuila IA, IB, IC or ID: 
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R. — O 




wherein: 

W x is a linking group, O, NH, o£\S; 
R x is H or a hydroxyl protecting gfoup; 
B is a nucleobase; 

each R 21 is H, OH, F, or a group of f&fmula Z-R 22 - (R 23 ) v ; 
Z is 0/ S, NH, or N-R 22 -(R 23 ) V 



v 22 



is Cx-Cso alkyl, C 2 -C 20 alkenyl, o£\C 2 -C 20 alkynyl; 
R 23 is hydrogen, amino, halogen, hydroxyl, thiol, 
10 keto, carboxyl, nitro, nitroso, nitrile, trif luoromethyl, 
trif luoromethoxy, O-alkyl, S-alkyl, NH-alkyl, N-diaikyl, 0- 
aryl, S-aryl, NH-aryl, 0-aralkyl, S-aralkyl, NH-aralfc^l, 
amino, N-phthalimido, imidazole, azido, hydrazino, 
hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, 
15 disulfide, silyl, aryl, heterocycle, carbocycle, inter- 

calator, reporter molecule, conjugate, polyamine, polyamide, 
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polyalkylene glycol, polyether, a group that enhances the 
pharmacodynamic properties of oligonucleotides, or a group 

enhances the pharmacokinetic properties of oligonucleo- 
tide 

v is from 0 to about 10; 
or R 21 has one of the formulas: 



-(0) yl -(CH 2 ) y2 - 




-O-E 



R40 

(CHa^-O-N- 



-(CH2)yi— O-E 

Y3 



wherein: 

yl is 0 or 1; 
10 y2 is 0 to 10';) 

y3 is 1 to 10, 

E is N(R 4 i) (R 42 ) or N^ds(R 41 ) (R 42 ) ; 
each R 41 and each R 42 is independently H, C x -C 10 
alkyl, a nitogen protecting group, Nor R 41 and R 42 taken 
15 together form a nitrogen protecting ^roup; or R 41 and R 42 taken 
together with the N or C atom to which\they are attached form 
a ring structure that can include at lea^t one heterotom 
selected from N and O; 

q is from 0 to about 50; 
20 M is an optionally protected internuclec\side linkage; 



(b) reacting said compound of formula I with a compound 
of formula II : 

O 

II 

R 3 o— NH-X3-C— OH 
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^herein : 

is an amino protecting group; 
X 3 iVsj-CHfZ!) - or a group of Formula XI 



{ (CH 2 )p, 




Z a is the sidechain of a naturally occurring amino acid, 
or a protected sidechain of a naturally occurring amino acid; 
p is 1 or 2; 

10 to form a compound of formula IVA, IVB, ivby. or IVD: 
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wherein: 
W 4 has the formula: 



— W x — C-X3-N-R30 
H 



treating said compound of formula IVA, IVBv IVC or IVD 
with a deprotecting reagent to form a compound os^ formula VA, 
VB, VC or VD: 
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-21 



M 



q 

JO B 



R20 w 5 
V A 



R,-0- 



-21 



M 



X 



.O. B 



W 5 R 21 
VB 



W , 



B 



\2l 



M 



B 



R, — O 




W > 



M 



Jq 
.0. b 



R 20 

vc 

wherein W 5 has the formula: 



R20 R21 

VD 



O 



{ — Wy— C-X3-NH2 



24. The method of claim 23 further comprising 
5 condensing said compound of formula V wi\h a compound of 
formula VI: 



VI 



10 



wherein : 
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R 5 is H or an amino protecting group; 
is H or an amino protecting group; 



to form a compound of formula VIIA, VIIB, VIIC, or VI ID: 



R.-0 




wherein W 7 has the formula 
O 

{— WV— C-X 3 -NH 

O 




N Jl. 

' NH 
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25. The method of claim 24 wherein X 3 is a group of 
formula XI: 



{ (CH 2 )p 




wherein : 
p is\l or 2; 

R 4 is \ hydroxyl group, or a protected hydroxy group; 
or X 3 is\a group of formula XII 




10 



wherein m is 1 



The method of c\aim 25 wherein q is 0, 

27. The method of clai\ 25 wherein R 30 is f luorene-9-yl 
methoxycarbonyl . 

15 28. The method of claim 25\/herein X 3 is a group of 

formula XI . 

29. The method of claim 25 wherein W x has the formula 
-O- (CH 2 ) n -NH-, wherein n is from 1 \o about 10. 

30. The method of claim 29 wherein \ is 6. 



20 31. The 

formula XII. 




im>25 wherein X 3 is a group of 




# 
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32. The method of claim ^ wherein W x has the formula 
-0- (CH 2 ) n -NH-, wherein n is from 1 to about 10. 



33. The method of claim 32 wherein n is 6. 



thod of claim 28 wherein R x is 




5 dimethoxytrityl, 

6, p is 2, R 4 is t-b 
C(=0)-CH(CH 3 ) 2 , and R 30 is 



he formula -0- (CH 2 ) n -NH- where n is 
R 5 is trif luoroacetoyl, R 6 is - 



^W35. Tfre^method of claim 31 wherein R x is 
dirt^thoxytritylT^^^has the formula -O- (CH 2 ) n -NH- where n is 6, 
10 m is 2, R 4 is t-butoxy>^5 is trif luoroacetoyl, R 6 is -C(=0)- 
CH(CH 3 ) 2 , and R 30 is FMOC. 

36. The method of claim 24 further comprising 
contacting said compound of formula VIIA or VIID with a 
phosphibvlating reagent to form a compound of formula- VII IA 
15 or VI I IAD: 




R 3 — O "R 2 
VIIIA 

wherein W 7 has the formula: 






PATENT 

O 

N. K 

^ Jk A s* 6 
N NH 

3 6 wherein X 3 has the formula 



claim 3 6 wherein X 3 has the formula 



39. !Ehe method of claim 37 wherein R t is 

dimethoxytrityTT^r-^s^he formula -0- (CH 2 ) n -NH- where n is 
6, p is 2, R 4 is t-biAtATyT~-^is trif luoroacetoyl, R 6 is - 
10 C(=0)-CH(CH 3 ) 2 / and R 30 is^FMOC, 




40. "^Ehe method of claim 38 wherein Rx is 
ditiethoxytrityl>v N W 1 has the formula -O- (CH 2 ) „-NH- where n is 
6, m is 2, R 4 is t^o^oxy, R 5 is trif luoroacetoyl, R 6 is - 
C(=0)-CH(CH 3 ) 2 , and R 30 lKmoC. 

!5 4iv The method of claim 25 wherein said compound of 

formula V^is prepared by the steps of reacting a compound of 
formula IX: 

O 



20 




with a compoun 



* 
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and treating 
protecting group r 



of said reaction with a 

d compound of formula VI. 



The method of claim^^ wherein said compound IX ii 
pr^parecNby reacting folic acid: 




HCT NH 2 

with a reagent effebtive to form pterin aldehyde: 



protecting the amino group of said pterin aldehyde. 



43. A method for the preparation of a folic acid 
derivative comprising the steps of reacting folic acid: 




NH 



HO^O 




O 



N >^ V^NH 

- k x 

N N NH 2 



H 




with a reagent effective to form pterin aldehyde: 

O O 



44. The method of claim 43 further comprising 
protecting the amino group of said pterin aldehyde. 
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45. A compound having the formula XIIIA, XIIB, XIIIC or 
XIIID: 



R t H3 




Ri-O 





Ri O 



XIIIC 



wherein: 
W 13 has the formula: 

{-Wi-C-X 3 -NH^(^K 



N' 

L 




O 



~NH 

A J** 
N NH 



R x is H or a hydroxyl protecting group; 
B is a nucleobase; 

each R 2 i is H, OH, F, or a group of formula\Z-R 22 - (R 23 ) 
Z is 0, S, NH or N-R 22 - (R 23 ) v* 
R 22 is Ci-C.o alkyl, C 2 -C 20 alkenyl, or C 2 -cV alkynyl 
R 23 is hydrogen, amino, halogen, hydroxyl, Yhiol, 
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keto, carboxyl, nitro, nitroso, nitrile, trif luoromethyl, 

:if luoromethoxy, O-alkyl, S-alkyl, NH-alkyl, N-dialkyl, 0- 
ar\l, S-aryl, NH-aryl, 0-aralkyl, S-aralkyl, NH-aralkyl, 
aminx?, N-phthalimido, imidazole, azido, hydrazine 
hydro&ylamino, isocyanato, sulfoxide, sulfone, sulfide, 
disulfide, silyl, aryl, heterocycle, carbocycle, inter- 
calator, \eporter molecule, conjugate, polyamine, polyamide, 
polyalkylene glycol, polyether, a group that enhances the 
pharmacodynamic properties of oligonucleotides, or a group 
that enhances \he pharmacokinetic properties of oligonucleo- 
tides ; 

or R 2 i has on\ of the formulas: 



ra> yi -(CH 2 ) y ^-o-E 



<0) yl -<CH 2 lAft-N 



(CH 2 ) y2 — O-E 

Y3 




wherein: 

yl is 0 or 1; 
y2 is 0 to lC- 
yS is 1 to 10; 

E is N(R 41 ) (R 42 ) or N=C(R 4 i) (R 42 ) 

each R 41 and each R 42 is independently H, C!-C 10 
alkyl, a nitogen protecting group,- or R 41 and. R 42 taken 
together form a nitrogen protecting group; or\R 41 and R 42 taken 
together with the N or C atom to which they are\attached form 
a ring structure that can include at least one he^erotom 
selected from N and 0; 

v is from 0 to about 10; 
q is from 0 to about 50; 

M is an optionally protected internucleoside linkac 
W x is a linking group, 0, NH or S; 
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R3— O R 2 

R 2 is -N(R 7 ) 2 , or a heterocycloalkyl or 
heterdteycloalkenyl ring containing from 4 to 7 atoms, and 
5 having up to 3 heteroatoms selected from nitrogen, sulfur, 
and oxygen 

is straight or branched chain alkyl having from 1 
to 10 carborfs; 

R 3 rs a phosphorus protecting group; 
10 n is from\ to about 10; 

R 5 is H or amino protecting group; 
R 6 is H or an\amino protecting group; 
X 3 is -CH^)- \r a group of Formula XI: 



(CH 2 )p 




15 



XI 



Z 1 is the sidechain ofva naturally occurring amino 
acid,- or a protected sidechain of\a naturally occurring amino 
acid; 

p is 1 or 2; and 
20 R 4 is a hydroxyl group, or a protected hydroxy group 

46. The compound of claim 45 where\p W 1 is -0- (CH 2 ) n -NH- 
where n is from 1 to about 10. 

47. The compound of claim 45 wherein n \s 6 



48. The compound of claim 45 wherein R a is 
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limethoxytrityl, R 5 is trif luoroacetoyl, and R 6 is 
-C (=0) -CH (CH 3 ) 2 , and R 4 is t-butoxy. 

19. The compound of claim 45 wherein q is 0, 

50 \ The compound of claim 45 wherein R 20 is a group of 
5 formula: 



Rs— O R 2 

wherein R 3 i\ (J-cyanoethyl, and R 2 is diisopropylamino . 

51. The compound of claim 50 wherein W x is 
-0- (CH 2 ) 6 -NH-, RAis dimethoxytrityl, R 5 is 
10 trifluoroacetoyl, R 6 ir^Q (=0) -CH (CH 3 ) 2 , and R 4 is^ t-butoxy. 



52. The compouxid/oi 



:laim 50 wherein q is 0, 



53. The compound of c\aim 45 wherein X 3 has the formula 

XI . 

54. The compound of claim\53 wherein p is 2 

15 55. The compound of claim 54\wherein W x is 

-0- (CH 2 ) 6 -NH-. 

56. The compound of claim 55 wherein R 4 is t-butoxy, 



57. The compound of claim 56 whereifi R x is 
dimethoxytrityl, R 5 is trifluoroacetoyl, an^ R 6 is 
20 -C(=0)-CH(CH 3 ) 2 . 



58. The compound of claim 57 wherein q is\0. 
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v 59. The compound of claim 58 wherein R 20 is a group of 
forirvula: 




wherein R 3 is p-cyaiibjrahyl, and R 2 is diisopropylamino . 
60. The compound of claim^SJ wherein R 20 is H. 



61. The compound of claim 60 wherein q is 0. 




64. The compound of claim 63 wherein W x is 



-O- (CH 2 ) 6 -NH-. 




66. The compound of claim 65 wherein R x is 
dimethoxytrityl, R 5 is trif luoroacetoyl, and R 6 is 
-C(=0)-CH(CH 3 ) 2 . 



67. The compound of claim 66 wherein q is 0. 
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68. The compound of claim 67 wherein R 20 is a group of 
formula: 



R3— O R 2 

where R 3 is (J-cyanoethyl, and R 2 is diisopropylamino , 

45 wherein R 20 is H. 

The compound of claim 69 wherein q is 0. 

71. \a composition comprising a compound of claim 54 1 
said composition being substantially free of a compound of 
formula XIVa\xIVB, XIVC, or XIVD: 




10 
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wherein : 

has the formula: 




O 



R6 



72. A composition comprising a compound of claim 63, 
5 said composition being substantially free of a compound of 
formula XVA, XVB, XVC or XVD: 



Ri-O- 




.O B 



^21 



M 



R 20 w 15 

XVA 



21 



M 




q 

.0. b 



w 15 R21 
XVB 




R, — O 



R20 R21 
XVC 

wherein W 15 has the formula: 





5 wherein: 

W 16 has the formula: 
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O 



{— W x — C— X3-NH2 



Ri is H or a hydroxyl protecting group; 
B is a nucleobase; 

each R 21 is H, OH, F, or a group of formula Z-R 22 - (R23) 
Z is 0, S, NH or N-R 22 - (R 23 ) v ; 

R 22 is Ci-C 20 alkyl, C 2 -C 20 alkenyl, C 2 -C 20 alkynyl, C x - 
C 20 akoxy\^C 2 -C 20 alkenyloxy, or C 2 -C 20 alkynyloxy; 

is hydrogen, amino, halogen, hydroxyl, thiol, 
keto, carbox^sL, nitro, nitroso, nitrile, trif luoromethyl , 
10 trif luoromethoW, O-alkyl, S-alkyl, NH-alkyl, N-dialkyl, O- 
aryl, S-aryl, NH^aryl, O-aralkyl, S-aralkyl, NH-aralkyl, 
amino, N-phthalimido, imidazole, azido, hydrazine 
hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, 
disulfide, silyl, aryl\ heterocycle, carbocycle, inter- 
15 calator, reporter molecu\e,/"con^ugate, polyamine, polyamide, 
polyalkylene glycol, polyepheJ, a group that enhances the 
pharmacodynamic properties! ofi(loligonucleotides, or a group 
that enhances the pharmacokinetic properties of oligonucleo- 
tides; 

20 or R 2 i has one of the formulas^ 



-^O^-CCHa)^— O-E 

L_ -Jy3 



-(Q) yl - 



R40 

(CHs^-O-N- 



-(CH 2 )y2— O- 

Y3 



25 



wherein: 

yl is 0 or 1; 

y2 is 0 to 10; 

y3 is 1 to 10; 
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10 



E is N{R 41 ) (R 42 ) or N=C(R 41 ) (R 42 ) ; 
each R 41 and each R 42 is independently H, C 1 -C 10 
valkyl, a nitogen protecting group, or R 41 and R 42 taken 
together form a nitrogen protecting group; or R 41 and R 42 taken 
together with the N or C atom to which they are attached form 
a rifvg structure that can include at least one heterotom 
select\d from N and O; 

v 1^6 from 0 to about 10; 
q is \from 0 to about 50; 

M is a\ optionally protected internucleoside linkage; 
W x is a Mnking group; 
R 20 is H o\a group of Formula: 



R 2 is -N(R 7 ) 2 / or cJ ^etferocycloalkyl or 
15 heterocycloalkenyl rin^eT&ritaining from 4 to 7 atoms, and 
having up to 3 heteroatoms selected from nitrogen, sulfur, 
and oxygen; 

R 7 is straight or branched\chain alkyl having from 1 to 
10 carbons; 

20 R 3 is a phosphorus protecting N^roup; 

n is from 1 to about 10; 
X 3 is -CHtZx)- or a group of Formiila XI: 



{ (CH 2 )p. 




XI 



25 Z x is the sidechain of a naturally occurring artdno acid, 

or a protected sidechain of a naturally occurring amitio acid; 
and \ 
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The compound of claim 73 wherein X 3 has the formula 



d of claim 74 wherein p is 2. 




5 76. The compouiKKof claim 75 wherein W a is -O- (CH 2 ) n -NH- 

wherein n is from 1 to abb^t 10. 

77. The compound of claim ^.wherein n is 6, 



of claim 73 wherein X 3 has the formula 



XII 



10 




wherein m is 1 



79. The compound of claim'J^S. wherein m is 2 



80. The compound of claim 79 wherein W x is -O- (CH 2 ) n -NH- 
15 wherein n is from 1 to about 10. 



81. The compound of claim 8 0 wherein n is 6, 




82 . A compound 



formula XVI IA, XVI IB, XVI IC 
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Z is 0 # S, NH or N-R 22 - (R 23 ) v ; 

R 22 is C 1 -C 20 alkyl, C 2 -C 20 alkenyl, or C 2 -C 20 alkynyl; 
R 23 is hydrogen, amino, halogen, hydroxyl, thiol, keto, 
caVboxyl, nitro, nitroso, nitrile, trif luoromethyl , 
5 triFluoromethoxy, 0-alkyl, S-alkyl, NH-alkyl, N-dialkyl, 0- 
aryl,\s-aryl, NH-aryl, 0-aralkyl, S-aralkyl, NH-aralkyl, 
amino, BJ-phthalimido, imidazole, azido, hydrazino, 
hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, 
disulf ide,\silyl, aryl, heterocycle, carbocycle, inter- 
10 calator, reporter molecule, conjugate, polyamine, polyamide, 
polyalkylene gslycol, polyether, a group that enhances the 
pharmacodynamicNproperties of oligonucleotides, or a group 
that enhances the\pharmacokinetic properties of oligonucleo- 
tides; 

15 or R 21 has one o\ the formulas: 



-W^CH 2 ) y2 ^0-E 



"(0) yr 



R40 

(C^-^-N 



(CH 2 ) y2 — O-^ 



— 1 Y3 



wherein: 

yl is 0 or 1; 
y2 is 0 to 10; 
20 y3 is 1 to 10; 

E is N(R 4 i) (R 42 ) or N=C(R 41 ) (R 42 ) i 
each R 41 and each R 42 is independently H, C 1 -C 10 
alkyl, a nitogen protecting group, or R 41 and\R 42 taken 
together form a nitrogen protecting group; or and R 42 taken 
'25 together with the N or C atom to which they areNittached form 
a ring structure that can include at least one het^rotom 
selected from N and O; 

v is from 0 to about 10; 
q is from 0 to about 50; 
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M is an optionally protected internucleoside linkage, 
W x is a linking group, 0, NH or S; 
R 20 is H or a group of formula: 



R3— O R 2 

R 2 \is -N(R 7 ) 2 / or a heterocycloalkyl or 
heterocyoloalkenyl ring containing from 4 to 7 atoms, and 
having up txo 3 heteroatoms selected from nitrogen, sulfur, 
and oxygen; 

R 7 is straight or branched chain alkyl having from 1 to 
10 carbons; 

R 3 is a phosphorus protecting group; 
n is from 1 toNabout 10; 
X 3 is -CH(Zi)- or\a group of formula XI 



Z x is the sidechain of a 
or a protected sidechain of a 
p is 1 or 2; and 

R 5 is H or an amino protecting grouj? 



ly occurring amino acid, 
y occurring amino acid; 



XI 




83. The compound of claim 82 wherein X3 has the formula 



84. The compound of claim 83 wherein p is 2 

85. The compound of claim 84 wherein W x is -O- (\h 2 ) n -NH- 
wherein n is from 1 to about 10. 




88. The compound of claim wherein m is 2. 



89. The compound of claim 88 wherein W x is -0- (CH 2 ) n -NH- 
wherein n is from 1 to about 10. 

10 90. The compound of claim 89 wherein n is 6. 

91. A folate conjugate comprising a folate moiety 
covalently linked to an amino acid, said amino acid further 
connected to a hydrocarbyl group, said hydrocarbyl group 
bearing at least two hydroxyl groups. 

15 92. An oligonucleotide-folate conjugate comprising a 

folate moiety covalently linked to an amino acid, said amino 
acid being connected to a hydrocarbyl group, said hydrocarbyl 
group further connected to an oligonucleotide, said 
hydrocarbyl group bearing at least two hydroxyl groups. 

20 93. The compound of claim wherein said R 4 is a 

hydroxyl group protected with C!-C 10 alkyl, C 2 -C 10 alkenyl or 
C 2 -C 20 alkynyl. 



94. The compound of claim 13 wherein said R 4 is a 
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hydroxyl group protected with C!-C 10 alkyl, C 2 -C 10 alkenyl or 
C 2 -C 20 alkynyl. 

95. The compound of claim 16 wherein said R 4 is a 
hydroxyl group protected with C^C^ alkyl, C 2 -C 10 alkenyl or 

5 C 2 -C 20 alkynyl. 

96. The method of claim 19 wherein said R 4 is a hydroxyl 
group protected with C^-Cxo alkyl, C 2 -C 10 alkenyl or C 2 -C 20 
alkynyl; 

further comprising the step of deprotecting said R 4 with a 
10 deprotecting reagent. 

97. The method of claim 96 wherein said deprotecting 
reagent is an aqueous amine. 

98. The method of claim 97 wherein said amine is 
piperidine, pyrrolidine, piperazine or morpholine. 

15 99. The method of claim 96 wherein said deprotecting 

rea gent comprises an aqueous amine and a mercapto compound. 

100. The method of claim 99 wherein the concentration of 
said mercapto compound is 2-10%. 




